Could an experimental dengue virus infection fail to induce solid immunity against homologous viral challenge in non-human primates?
There are several dengue vaccine candidates at advanced stages of development, but none of them are licensed. Despite the reactogenicity and immunogenicity profile in humans of the tetravalent ChimeriVax™ dengue vaccine candidate, in efficacy trials, it has failed to confer complete protection against dengue virus (DENV)-1 and DENV-2. However, full protection against the four serotypes had been observed previously in monkeys immunized with this vaccine candidate. Some authors have tried to explain this contradiction by hypothesizing that protection rates in non-human primates (NHPs) are associated with a lack of post-challenge anamnestic immune responses. Here, we studied the protection and anamnestic response patterns after homologous challenge in NHPs previously infected with DENV-2. Two immunization schemes were used, varying the viral doses and the intervals between them. Animals developed immunity against DENV-2 that provided full protection against reinfection with a homologous virus. However, all monkeys showed a significant increase in antiviral and neutralizing antibody titers after challenge. Our results suggest that sterilizing immunity could not be induced by infection with the virus despite the lack of detectable viremia in some animals in which an increase in antibody titer was observed. For this reason, we propose that the lack of an anamnestic neutralizing antibody response after challenge, as suggested by some authors, should be carefully reviewed as a criterion for evaluating the functionality of vaccine candidates.